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ABSTRACT
Cephalometric   is  extensively  used   to  study   the  facial  morphology   that  supports  orthodontic  diagnosis  and  
treatment  planning.  Correct  cephalometric  analyses  need  reference  values  obtained  from  the  same  ethnic,  gender  
and  age  population  of  orthodontic  patients.  Objective:  To  compare  the  difference  of  lateral  cephalometric  values  
between  Australo-­Melanesian  and  Deutero-­Malay  race  in  16  to  20  years  of  age  subjects  with  normal  occlusion.  
Methods:  An  observational  with  cross-­sectional  design  study  on  200  subjects  (100  males  and  100  females)  from  
Australo-­Melanesian  and  Deutero-­Malay  race  was  performed.  Lateral  cephalometric  radiographs  were  taken,  
traced  and  analyzed.  Results:0DQQ:KLWQH\8WHVWVKRZHGVLJQL¿FDQWGLIIHUHQFHVRQ61$DQJOHZLWKPHGLDQ




Deutero-­Malay  race.  Conclusion:  The  Australo-­Melanesian  race  had  more  protruded  maxilla  to  cranial  base,  
PRUHÀDWPDQGLEXODUSODQHPRUHSURFOLQHGXSSHULQFLVRUVDQGPRUHIURQWDOORZHUOLSWRDHVWKHWLFOLQHFRPSDUHG
to  Deutero-­Malay  race.  
ABSTRAK
Perbedaan  nilai  sefalometri  lateral  antara  ras  Australo-­Melanesia  dan  Deutero-­Malay.  6HIDORPHWULWHODK
digunakan  secara  luas  untuk  mempelajari  bentuk  fasial  yang  membantu  diagnosis  dan  rencana  perawatan  ortodonti.  
Analisis  sefalometri  secara  benar  menggunakan  nilai  referensi  dari  populasi  yang  sama  dengan  pasien  ortodonti  
sesuai  dengan  kelompok  etnik,  jenis  kelamin  dan  usianya.    Tujuan:  Untuk  menganalsis  perbedaan  nilai  pengukuran  
UDGLRJUD¿VVHIDORPHWULODWHUDODQWDUDUDV$XVWUDOR0HODQHVLDGDQDeutero-­Malay  pada  subjek  yang  telah  melewati  
masa  pertumbuhan  yaitu  usia  16  sampai  20  tahun  dan  memiliki  oklusi  normal.    Metode:  Jenis  penelitian  ini  adalah  
REVHUYDVLRQDOGHQJDQUDQFDQJDQSRWRQJVLODQJ6XEMHNSHQHOLWLDQVHEDQ\DNRUDQJWHUGLULGDULODNLODNL
dan  100  perempuan  ras  Australo-­Melanesia  dan  Deutero-­Malay.    Hasil:  Uji  Mann  Whitney  U  pada  variabel  yang  
penyebaran  datanya  tidak  normal  menunjukkan  perbedaan  bermakna  (pSDGDVXGXW61$GHQJDQQLODL
kisaran  84°  pada  ras  Australo  Melanesia  dan  83°  pada  ras  Deutero-­Malay3HUEHGDDQEHUPDNQDMXJDGLWHPXNDQ
pada  nilai  jarak  bibir  bawah  ke  garis  estetis  3mm  pada  ras  Australo-­Melanesia  dan  1mm  pada  ras  Deutero-­Malay.  
Uji  t  independen  pada  variabel  yang  penyebaran  datanya  normal  menunjukkan  perbedaan  bermakna  (p
SDGDVXGXW)0GHQJDQUDWDUDWDGDQVWDQGDUGHYLDVLSDGDUDV$XVWUDOR0HODQHVLDGDQ
pada  ras  Deutero-­MalayGHQJDQVXGXW,DWDVNH$3JSDGDUDV$XVWUDOR0HODQHVLDGDQ
pada  ras  Deutero-­Malay.    Simpulan:  Australo-­Melanesia  memiliki  maksila  yang  lebih  protrusi  terhadap  basis  
kranialis,  bidang  mandibula  yang  lebih  datar,  gigi  insisivus  atas  lebih  proklinasi,  dan  bibir  bawah  terletak  lebih  
di  depan  bidang  estetik  dibandingkan  dengan  Deutero-­Malay.  
Key  words:  Australo-­Melanesian,  Deutero-­Malay,  lateral  cephalometric
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INTRODUCTION
1XPHURXVVWXGLHV IRXQG WKDW ODWHUDOFHSKDORPHWU\
radiograph  values  are  different  among  various  ethnic  
and  racial  groups.  This  indicates  that  normal  values  in  
one  group  do  not  mean  normal  in  other  groups  so  that  
each  racial  group  should  be  analyzed  independently  
according  to  the  characteristics  of  each  group.1,2  To  
apply   the  correct  analysis,  cephalometry  reference  
values  used  in  the  analysis  must  be  obtained  from  the  
same  population  with  orthodontic  patients  according  
to  their  ethnic  group,  gender  and  age.3,WDOVRVWDWHG
that   the  analysis  performed  on  lateral  cephalogram  
refers   to   the  reference  value  which  depends  on   the  
characteristics  of  race,  age  and  gender.4  Accordingly,  
dentists  and  orthodontists  should  plan  orthodontic  
treatment  based  on  reference  values  of  each  ethnic  
or  racial  group  of  the  patients.
Lateral   cephalometry   radiograph   is  necessary   for  
craniofacial  examination.  Cephalometry  has  been  
used   extensively   to   study   the   facial   shape   and  
GH¿QHQRUPDOLW\ WRDLGRUWKRGRQWLFGLDJQRVLVDQG
treatment  planning.  Cephalometry   is  also  used   to  
assess   treatment  progress  and  craniofacial  growth,  
predicting   each   patient’s   growth,   and   for   other  
purposes   in  orthodontics.6  A  list  of   the  best  known  
cephalometry  analysis  that  includes  23  analyses  was  
LQWURGXFHGEHWZHHQ WKH\HDU WR  These  
analyses  mostly  used  reference  values  obtained  from  
subjects  of  Caucasoid  and  often  only  a  few  number  
RIVXEMHFWV6RPHRIWKHVHPHWKRGVGLGQRWVWXG\WKH
difference  for  age  and  sex.86LQFHLWVLQWURGXFWLRQLQ
1931,  lateral  cephalometry  radiograph  has  become  one  
of  the  important  tools  in  orthodontics  and  orthodontic  
clinical  research.8  Afterwards,  cephalometric  unit  has  
greatly  evolved.  The  distance  of   light   tube,  objects  
DQG¿OPVKDYHEHHQGHWHUPLQHGWRSURGXFHDJRRG
cephalogram.  Unit  directly  connected  to  the  computer  
screen  has  also  been  used  and  marketed.4
Orthodontic  patients  consist  of  children  and  adults  
who  come  from  different  ethnic  groups.  Therefore  
appropriate   reference   values   are   important   for  
diagnosis  and  proper   treatment  planning.8  Lateral  
cephalometry  values  obtained   from  a  person  can  
change   in   terms  of  growth  and  after  orthodontic  
treatment.93HDNJURZWKLQPDOHRFFXUVDWDJH
years  while   in   female  between  11-­12  years.  After  
passing  through  a  period  of  growth  or  at  the  age  of  
16-­20  years,  the  skeletal  changes  are  very  little  or  not  
VLJQL¿FDQW9
Many  studies  have  been  conducted  to  obtain  lateral  
cephalometry  radiograph  values  on  the  various  races  
and  obtained  different  results.  These  studies  were  done  
on  different  races,  populations  and  age  ranges.  There  
DUH WZRPDLQUDFHV OLYLQJ LQ,QGRQHVLD0RQJRORLG
who  dominantly  lives  in  western  and  northern  part  of  
HDVWHUQ,QGRQHVLD$XVWUDOR0HODQHVLDQGRPLQDQWO\
OLYHVLQHDVWDQGWKHVRXWKHDVW,QGRQHVLD0RQJRORLG
race  is  divided  into  two  major  groups  namely  Deutero-­
0DOD\DQG3URWR0DOD\10,11
Research  on   the   lateral   cephalometry   radiograph  
DQGUHODWHGVWXGLHV LQ ,QGRQHVLDKDYHEHHQFDUULHG
RXWPRVWO\RQ WKH'HXWHUR0DOD\DQG3URWR0DOD\
race.  However  research  on  Australo-­Melanesian  race  
and   the  publication  on   this  subject  are  scarce.  The  
objectives  of  this  study  were  examining  the  differences  
of   lateral  cephalometry  radiograph  values  between  
Australo-­Melanesian  and  Deutero-­Malay  race  at   the  
DJHRI\HDUVZLWKQRUPDORFFOXVLRQ6HFRQGO\
examining   the  difference  of   lateral   cephalometry  
radiograph   values   between  male   and   female   in  
Australo-­Melanesian  race  at  the  age  of  16-­20  years  with  
normal  occlusion.  Thirdly,  examining  the  difference  of  
lateral  cephalometry  radiograph  values  between  male  
and  female  in  Deutero-­Malay  race  at  the  age  of  16-­20  
years  with  normal  occlusion,  to  study  the  difference  
of   lateral  cephalometry  radiograph  values  between  
Australo-­Melanesian  and  Deutero-­Malay  race  in  male  
DWWKHDJHRI\HDUVZLWKQRUPDORFFOXVLRQ)RUWKO\
examining   the  difference  of   lateral   cephalometry  
radiograph  values  between  Australo-­Melanesian  and  




FRQVLVWHGRI PDOHV DQG IHPDOHV$XVWUDOR
0HODQHVLDQUDFHDVZHOODVPDOHDQGIHPDOH
Deutero-­Malay  race.  The  subjects  were  students  of  
,QGRQHVLD$GYHQW8QLYHUVLW\%DQGXQJDQG6DQWD0DULD
DQG+LJK6FKRRO%DQGXQJDJHUDQJHGIURPWR
20  years  and  met  the  inclusion  criterias.  
This  study  had  been  reviewed  by  the  board  of  ethical  
committee  Trisakti  University.  The   film  used   for  
UDGLRJUDSKZDV)XML0HGLFDO'U\ ,PDJLQJ)LOP
-DSDQVL]HG[FPRU%7KHFHSKDORJUDPVZHUH
obtained  from  a  single  operator  from  the  same  digital  
FHSKDORPHWULF;5D\PDFKLQH9DWHFK6RXWK.RUHD
Distance  from  X-­Ray  tube  to  object’s  midsagital  was  
FPDQGIURPWKHPLGVDJLWDO WR ILOPZDVFP
7KHVXEMHFWV¶KHDGZDV¿[HGXVLQJFHSKDORVWDW(DFK
cephalogram  was   traced  on  acetate  paper   (Ortho  
2UJDQL]HU86$XVLQJ+SHQFLO6WDHGWOHU*HUPDQ\
DQGPHDVXUHGXVLQJSURWUDFWRUUXOHU'HQWVSO\86$
All  measurements  were  recorded  and  repeated  in  1  
week  interval  by  the  same  operator.  Cephalometric  
analyzes  used  were  compilation  analysis  and  performed  
E\PHDVXULQJ61$DQJOH61%DQJOH IDFLDODQJOH
)LJXUH4  






Figure  3.    &HSKDORPHWU\PHDVXUHPHQW$/RZHU,WR$3J
GLVWDQFHDQGDQJOH  %8SSHU,WR$3JGLVWDQFHDQGDQJOH16











To  compare  the  cephalometric  measurements  between  
Australo-­Melanesian  and  Deutero-­Malay  race,  non-­
parametric  Mann  Whitney  U  test  was  used  for  abnormal  
distributed  variables  data,  while  parametric  independent  
t-­test  was  used  for  normal  distributed  variables  data.  
Reliability  test  of  the  result  of  measurements  performed  
twice  within  1  week  interval  time  of  32  samples  and  the  
variables  studied  showed  reliable  measurement  results  
ZLWKWKH3HDUVRQFRUUHODWLRQFRHI¿FLHQWUUDQJHGIURP
0.880-­0.994  with  p 
RESULTS
The  differences   in  cephalometry  radiograph  values  




Melanesian  has  more  protruded  maxilla  to  cranial  base,  
PRUHIURQWDOORZHUOLSWRHVWKHWLFOLQHPRUHÀDWPDQGLEOH
more  procline  upper  incisor  than  Deutero-­Malay.  Table  2  
shows  the  differences  in  cephalometry  radiograph  values  
between  male  and  female  in  Australo-­Melanesian  and  
'HXWHUR0DOD\%DVHGRQLQGHSHQGHQWtWHVWVLJQL¿FDQW
differences  (pZDVREWDLQHGLQXSSHU,WR$3J
distance  and  nasolabial  angle  which  means  Australo-­
Melanesian  female  has  more  protrusive  upper  incisor  
PPWKDQPDOHPP1DVRODELDO
angle  of  Australo-­Melanesian  male  was  more  tapered  
WKDQIHPDOH
The  difference  between  male  and  female  Deutero-­Malay  
was  statistically  significant  (p LQ61$DQJOH
ZKHUHDVRWKHUYDULDEOHVVKRZHGQRVLJQL¿FDQWGLIIHUHQFH
(p!7DEOH,WVKRZHGDVLJQL¿FDQWGLIIHUHQFH




more  protrusive  upper  jaw,  more  frontal  lower  and  upper  
OLSWRHVWKHWLFOLQHPRUHÀDWPDQGLEOHPRUHSURFOLQHG




and  Deutero-­Malay  female  was  found  in  the  majority  
of  values  (p!H[FHSWIRUGLVWDQFHRIORZHUOLSWR(
line  (p=0.000).  This  indicated  that  Australo-­Melanesian  
female  has  more  frontal  lower  lip  to  esthetic  line  than  




panoramic  radiograph  before  treatment.
Table  1.  The  difference  of  cephalometry  radiograph  values  
between  Australo-­Melanesian  and  Deutero-­Malay
Variable All   Male Female
p  value  
61$DQJOH *0.01 *0.00 0.48
61%DQJOH 0.63  0.83
)DFLDODQJOH   0.10
Convexity  (mm) 0.39 0.12 0.89
)0DQJOH *0.04 *0.03 0.11
/RZHU,WR$3JPP 0.62 0.64 0.48
/RZHU,WR$3JDQJOH   
8SSHU,WR$3JPP   0.61
8SSHU,WR$3JDQJOH *0.03 *0.04 0.32
)LUVWPRODUUHODWLRQPP 0.08  
Overjet   (mm)  0.44 0.08
Overbite  (mm)  0.14 0.94
,QWHULQFLVDODQJOH 0.80 0.92 0.69
1DVRODELDODQJOH 0.94 0.26 0.28
8SSHUOLSWR(OLQHPP  *0.02 0.49
/RZHUOLSWR(OLQHPP *0.00 *0.00 *0.00
 VLJQL¿FDQWGLIIHUHQFHp0DQQ:KLWQH\8WHVW
independent  t-­test
Table  2.  The  difference  of  cephalometry  radiograph  values  







61$DQJOH    *0.04
61%DQJOH 0.60 0.91
)DFLDODQJOH 0.16 







Overjet   (mm)  0.06









between  female  and  male  of  the  two  races.  This  result  
is   consistent  with  previous   study  which  obtained  
VLJQL¿FDQWGLIIHUHQFHLQ61$DQJOHEHWZHHQPDOHDQG
female.12  However,   the  result  was  contrary  with   the  
UHVXOWRIRWKHUVWXG\WKDWVWDWHGWKHUHZDVQRVLJQL¿FDQW
GLIIHUHQFHLQWKH61$DQJOHEHWZHHQ'HXWHUR0DOD\
male  and  female.13  This  may  be  due  to  different  age  
range  of  the  subjects  between  the  two  studies,  resulting  
in  analysis  of  different  growth  state.131RGLIIHUHQFH
LQ61$DQJOHEHWZHHQWKHWZRUDFHVLQWKLVVWXG\ZDV




male  Deutero-­Malay  and  Australo-­Melanesian.  This  
ZDVFRQVLVWHQWZLWKWKHVWXG\WKDWIRXQGVLJQL¿FDQW
GLIIHUHQFHLQ61$DQJOHEHWZHHQ&KLQHVHHWKQLFZLWK















Australo-­Melanesian  race  has  larger  facial  convexity  
PPWKDQ'HXWHUR0DOD\PPDQG
female  has  more  convex  face  than  male  in  both  races.  
6WXG\FRQGXFWHG LQ WKH3KLOLSKLQHVDOVRFRQFOXGHG
that  female  has  more  convex  face  than  male.16  )DFLDO
DQJOHYDOXHVREWDLQHGLQWKLVVWXG\KDYHQRVLJQL¿FDQW
difference   in  comparison  between  race  and  gender.  
However,  the  facial  angle  mean  in  Australo-­Melanesian  
ZDV VOLJKWO\ ODUJHU  WKDQ'HXWHUR0DOD\
7KH$XVWUDOR0HODQHVLDQ WHQG WRKDYHPRUH
prognati  mandible  to  facial  plane  than  Deutero-­Malay.  
&RPSDULVRQRI)0DQJOHEHWZHHQWKH WZRUDFHV LQ
general  and  between  male  Deutero-­Malay  and  Australo-­
0HODQHVLDQIRXQGVLJQL¿FDQWGLIIHUHQFH7KHYDOXHV








mandible  than  Mongolid  (Deutero-­Malay).6




and  Australo-­Melanesian  female  tends  to  have  more  pro-­
truded  lower  incisor  than  male  while  male  of  both  races  
have  more  proclined  lower  incisor.  Australo-­Melanesian  
male  and  female  tend  to  have  more  procline  lower  inci-­
sor  than  Deutero-­Malay  and  so  did  the  comparison  of  
the  two  races  in  general.  Lower  incisor’s  position  is  
important  in  orthodontic  because  it  affects  the  length  of  
orthodontic  treatment  and  determinants  of  whether  or  
not  to  do  tooth  extraction.13  Therefore,  when  performing  
analysis  on  this  variable,  reference  value  corresponding  
to  the  race,  age  and  sex  of  a  person  are  needed.
There  was  significant  difference   in  comparison  of  
WKHXSSHULQFLVRUWR$3JDQJOHEHWZHHQWKHWZRUDFHV
LQJHQHUDOXSSHU LQFLVRU WR$3JGLVWDQFHEHWZHHQ
Australo-­Melanesian  male  and  female,  upper  incisor  to  
$3JDQJOHEHWZHHQ$XVWUDOR0HODQHVLDQDQG'HXWHUR
Malay  male.  This  indicated  that  Australo-­Melanesian  
female  has  more  protruded  upper  incisor  than  male,  and  
Australo-­Melanesian  has  more  proclined  upper  incisor  
than  Deutero-­Malay  in  general.
Australo-­Melanesian  has  smaller   interincisal  angle  
FRPSDUHGWR'HXWHUR0DOD\
EXWQRWVWDWLVWLFDOO\VLJQL¿FDQW7KLVVXJJHVWV
that  Deutero-­Malay   tend   to  have  deeper  bite   and  




(XURSHDQV$PHULFDQV6,14-­16  This  angle  
determines  the  position  and  inclination  of  the  upper  
and   lower   incisors,  and  often  changed  as  a  person  
performed  orthodontic  treatment.
6LJQLILFDQWGLIIHUHQFHREWDLQHG LQ WKHQDVRODELDO
DQJOHEHWZHHQPDOHV  DQG IHPDOHV
GHPRQVWUDWHGWKDW$XVWUDOR0HODQHVLDQ
male  has  more  acute  nasolabial  angle   than  female.  
Australo-­Melanesian  race   in  general  also  has  more  
acute  nasolabial  angle  than  Deutero-­Malay  although  not  
VLJQL¿FDQW7KHUHZDVVLJQL¿FDQWGLVWDQFHGLIIHUHQFH
RIXSSHU OLS WR( OLQHEHWZHHQ'HXWHUR0DOD\DQG
Australo-­Melanesian  race.  This  showed  that  Australo-­
Melanesian  male  has  more  prominent  upper   lip   to  
WKH HVWKHWLF OLQH FRPSDUHG WR'HXWHUR0DOD\ ,Q
FRPSDULVRQRIWKHORZHUOLSGLVWDQFHWR(OLQHEHWZHHQ
the   two   races   in   general   as  well   as   comparison  
between  the  two  races  of  male  and  female  of  both  races  
concluded  that  this  variable  was  affected  by  person’s  
UDFH,WZDVDOVRLQÀXHQFHGE\WKHPRYHPHQWRIDQWHULRU
teeth,  nose  and  chin  growth.13
Limitations  of  this  study  was  mainly  due  to  the  less  
QXPEHURIVDPSOHV,WLVH[SHFWHGWRGRVLPLODUVWXGLHV
in   the  future  with  a   larger  number  of  samples   that  
can  represent  the  cephalometry  radiograph  values  in  
Australo-­Melanesian  race.
CONCLUSION
Variables  value  used  as   reference   in  cephalometry  
analysis  must  be  in  accordance  with  race,  gender,  and  
age  of  the  patient  when  making  diagnosis  and  treatment  
plan  to  achieve  the  maximum  orthodontic  treatment.
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